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B. Research Accomplishments

1. Silacyclopropanes, Silacyclopropenes and Octamethyl-

1,2-disilacyclobutane

Our studies of the synthesis of strained, highly re-

active small ring silacarbocyclic compounds are now essentially

complete. Among the last reactions which we examined in the SiC 2

ring series were apparently free radical reactions with polyhalo-

methanes and Group IV organometallic hydrides and two-atom inser-

tions (spontaneous as well as palladium-catalyzed) of acetylenes,

activated olefins and carbonyl compounds. This work has been

published in part, but some more full papers remain to be written.

Our studies of the chemistry of octamethyl-l,2-disila-

cyclobutane have focused mainly on simple cleavage reactions with

reagents such as halogens, acids, RLi, etc. and insertion reactions

(02, S8 , Pd-catalyzed acetylene insertions). In all of these re-

actions it is the Si-Si bond which is the site of reactivity. How-

ever, in the thermolysis of octamethyl-l,2-disilacyclobutane it is

the C-C bond which is ruptured.

Althermolysis

Me2C -CMe2

Me2Si -SiMe 2

chemical
attack

2. Ferrocenophanes

Most of our work in this area was devoted to the synthesis

and chemistry of 1. In particular, we have been interested in the

-- ' " " - " -
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ring-opening of 1 by RLi (eq 1). Further reactions of 2 were

R

Fe PPh + RLi - Fe (1)

2

studied, including its reaction with 1 to give oligomers of

type 3. The lower members (R=Ph, n=2-5) could be isolated as

Ph

H 0
n

3

pure species by HPLC. A polymer of molecular weight "160,000

was prepared by reaction of l,l'-dilithioferrocene with PhPC12 .

Both the lower oligomers and the polymer form complexes with

transition metals. The Co carbonyl derivatives are active hydro-

formylation catalysts.

3. Pentadienylsilanes

Me3SiCH2CH=CH-CH=CH2 has been added to the arsenal of

the synthetic chemist as a useful source of the CH2=CH-CH=CH-CH2-

group (eq 2). Results of reactions with C-methyl-substituted

A ___ j
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*C=O H2 0 OH

Me 3SiCH 2CH=CHCH=CH2  TiCi > -*' C-CH 2CH=CHCH=CH 2 (2)

4 (only isomer,
good yields)

pentadienylsilanes showed that an SE2' type mechanism is involved.

4. Acylsilanes

A useful, direct synthesis of acylsilanes has been

developed (eq 3). This reaction proceeds via the in situ genera-

CO
R3 SiCl + R'Li 1100- R 3SiC(O)R' + LiCl (3)

tion and subsequent trapping of the elusive RC(O)Li reagent. Appli-

cation of RC(O)Li reagents to organic synthesis are now being pur-

sued under a PRF grant.

5. Hydrolysis of Dichlorosilane

We have found conditions for the hydrolysis of dichloro-

silane which produce a high yield of volatile cyclic products

(eq 4). By gas chromatography and gas chromatography/mass

H2

H2SiC12  + H20 - SiH2  (4)

H2 S 0

H 2 n

IIRII
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spectroscopy we can identify all cyclics from n=l to n=23 in the

distillate. The residue appears to contain (by NMR) still higher

cyclics. These can be converted to an elastomer by the action of

H2SO4 •

It will be of interest to convert these cyclics to a

linear fH2SiO+n polysiloxane. Such a material might prove to be

a precursor for SiO 2 fibers via oxidative pyrolysis.

We have prepared Me3SiOSiH2OSiMe3, 4, by the cohydrolysis

of H2SiC12, by the reaction of Me3SiOLi with H2SiC1 2 and also by

the route shown in eq 5.

LiAIH4
2Me3 SiOLi + HSiCl3 - (Me3 SiO)2 SiHCl -- 4 (Me3SiO) 2SiH 2 (5)

5

We have begun a study of the chemistry of 4 and 5. An interest-

ing reaction which we found is that shown in eq 6.

SiMe 3  SiMe3
0 0

UVi __I(Me 3SiO).2SiH2 --4H-Si -Si-H (6)

SiMe3  SiMe3

6

The yield of 6 was moderate and higher oligomers also were formed.

Cohydrolysis of Me2RSiCl (R=H, Me) and H2SiCl 2 was used

to prepare lower members of the series Me2RSiO4H 2SiOinSiMe2R.

L . . ,.



6. Silicon-Transition Metal Complexes

The pyrolysis of compounds containing Si-transition

metal bonds is a potential route to transition metal silicides, and

the object of one of our new projects is to explorethis possibility.

Our current research is involved in examining the transition metal

chemistry of 7. Both insertions of low valent, coordinatively

R 2Si -SiR 2

I 1 R = Me 2CH-)
R2 Si- SiR2

7

unsaturated species (L2Pd, L2Pt, Fe(CO)2, etc.) and reactions of

7 catalyzed by such species (e.g., acetylene insertion) are of

immediate interest.

7. Highly-reactive Elemental Silicon

It is known that the extraction of calcium (generally

as CaC12 or CaBr 2) from CaSi2 leaves highly reactive sheets of

silicon which, according to limited studies (Kautsky, Bonitz,

Hengge), show high reactivity toward reagents toward which

normal bulk silicon is unreactive. We have started our work

in this area with a study of the halogenation of CaSi 2 with C12,

3re1 and IC1. When the best procedure has been developed, we

will proceed with our reactivity/synthetic studies. We also are

looking at thm preparation of (SiCl) obtainable by further

chlorination of this reactive silicon.

- 1r, : .- -
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